ATP potentiates spontaneous transmitter release at developing neuromuscular synapses.
Extracellular application of ATP, a substance co-stored and co-released with acetylcholine in peripheral nervous systems, potentiates the spontaneous secretion of acetylcholine at developing neuromuscular synapses in Xenopus cell culture, as shown by a marked increase in the frequency of spontaneous synaptic currents recorded in the postsynaptic muscle cell. The effect of ATP is apparently mediated by the activation of cytosolic protein kinases and requires the influx of Ca2+ through the plasma membrane. Since spontaneous acetylcholine release is known to regulate the development of contractile properties of the postsynaptic muscle cell, extracellular ATP may serve as a positive trophic factor at developing neuromuscular synapses.